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(54) IWOMEXAHMMECKAfl flOPH^PyiO- 

u(An ro/iOBKA Ann pachjupehmh too- ' 

PMPOBAHHOrO n/IACTWPR B OBCAAHOfl 
KO/10HHE . 

(57) TMApoMexaHMMecufl AOpKMpyouiaa rono- 
eia aah pdcaiKpeHKB ro^tpHpooaHKoro n/ia- 
ciwpfl o o6caAHoA koaokhc AopHHpyiomAJi 
roflOBiacoAflp*MT xonyc-nyaHCOH c npOAO/iv* 

HU MM npO^MAbHHMH KQH3BKfiMH. KOpnyC C C8- 

Hoyn/ioTHfliomertcfl TpyfinaTOR AW^parMoA, 
cryneHHarwMM ■ nonepestiow ccmbhmm pxMa- 
mm m pa we meriMWMti b hmx buabhxiiumh cex- 
TOpaMM, cTyneHMBThiMH e nonepesHOM 

i. 4 ha. 



MsofipeieMMC OTHOCHTca x ycTpoAcrooM 

AAA p€MOHTao6c*AHWX KOAOHM He4>TAHUX. f8* 

jobui m Apyrxx ciisjkmh c ucawo bocct8hqo- 
abhmb repMenNKOCTM m ynpomeKMA ctchxm 

XOAONHW nyTCM yCTBHOBKM CTBAbHOrO nASCTM* 

pf m C03A3HH1 HanpaateHHOA CMCteMU o6tAA* 
nan Tpyto - ruiacrupk, 

UsAb Mjo&pertHMR -yseAMHeime 

TW BKOCTM pflGOTM fOAOBKM SdCHCTyBBAKMCHMA 

paAMaAWforo ycmama na ceropa m yaewHB- 
MHOcpoiacAyKfiy. 

Ha 4>Mr; 1 npcACTaaneHa AopHMpycmaa 
roAoaxa, npoAoniHufl pajpca, • TpjMcnopr- 
hom noAOx'ftMMM; Ha 4>*r. 2 * AOpHitpyaopa 
roAoata. otw* bma. • pafoteM nonoxtcHMH; 
Na 4>*r. 3- - to xe. nonepesMufl paapei npi< 
pacuiMpcHWM cenopoa a rpy6e c mmmmmb/h* 

MOM TPAUIMMOM CT HIM! H8 $HT. 4 - I KB. 

nonepewyw paapes npM npMxarMM iwacTypa 

a Tpy6c C M8KCMM8AfcKOM TOAU{MMOM CTCHXM. 

' rMAPOMexaMMseccaa a pMMpyeuian roao- 
sxa coctomt ms Kopnyca 1 c okhsmm. bwaoa- 



HCHHoro a bmab ynopnux <ma*uee 2 m umamh- 
ApatABTKM 3, aanpenAeMHOH Me*Ay $Aani4a- 
mm. OxHa xopnyca OHnoANeHu cTyneHMaTWMM 
b nonepenHOM cbhchmm. Ha nycroTBAoA 
CTBOAbHoPi >UCTM xopnyca raflxoft 4 sarflHyrw: 
KOHyc-nyaHCdH 5. ynopnue 4>a8huu 3 m um- 

/WHAP-MBTXa3. UKAHNAP^AetKa.3 ^MXCMpy 

©Tea TflXMM o6paaoM, mo naocxocTM 

CMMMBTpttM OKOH XOpnyca M yCTdHOBABHHUX B 

MUxCTyneiraaTbrx b nonep^ hom Han pa bacmmm 
.CCKTOpOB 6 COBMBUieMU c haqccoctrmm cmm- 
MerpKM npOAOAbHUX npO^MAbHUX K8H880K 

KONyca-nyaKCONa 5. Ha ctboahhoa mbctm xop- 
nyca noA umamhapom*habtkoA 3 m cerropaMM 
G pasweuieHa caMoynAOTKfioiuaHcp Tpy&Ma- 
tai Ana$parwa 7, ssaHMOABMCTByKJiuaa t 
6oAbuiW4M crynBHAMM cexTOpos 6. 

Vctp ftcTBo pa6oTa8T cABAyntuHM o6pa- 

J0M(*Hf.2). 

npM cnycxe a o6c8Aiiyx> xoAOHny 8 kmx- 

HMa R HSU fo4>pMpOB8HMOf OMCTUpfl 9 p3C* 

noAOKBM na KOHyce-nysHcoHe 5. npMMew 
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M rHvTue«vwnMeTUMaBMeHMHynMpaiOT- pewmi AWHppa™ aaTexaHMe h noDWAyo- 
„ e Tie^r«*.w ♦-•c-Pyew. topuom HwyatauH a roaoaxe y fl a«e« narxo oc- 

C03A8HMM paGosero Aaoaax... a»- ™o*»t*»». n » m »"^Z£T» 
DHHpynua* woaxs moa* a naacrbipb. pac- «w«oen( aoaMoautt roabxo «epe> aaaopu a 
ZreToAOnnPTHoroaomaneeoeeaAHOA oa.aMaweanopwHaopnyeoM.npHawjp- 

u, mm i waMHApiwaeMXI AH84>PBf».u 7 . uta A b aaaopoa ne npeBtmiaaT 20-40 mm*. 

^npS> I crtHMM rnyxoro yr- V-«m.aa. 6o»bu,aA xoa^weMT conpot«a- 

S"aMowaBarepMOT«MHociiBpaBo-. «w« yawo oieaewAHoro aaaopa - nepe- 

rr«wZ'*««» 6e» paAHa^oro apwi* ho« ero nbcth p«a««o« 

UeHtpaavHB. nam w^parMw 7. pa* .6-rv aarxo locnm^c 
unvs'tw BoaAaOetayer hp buabkjihmp ee«- . . noawuiaBiwa npoMaoAwentwcw Haecpiw 
t Hoy 6 nDHXNMBfl MX x'hcao*hmqh flABCTtipB ro arpsrara.- 
. Sr a . •. • CyKMjpKoa PwaAkKoe yttusw. paaatt- 

hri« btom oeraflkHan saen paeuiHpao- 20 9ae«oecwoBKO«.nepwaTeaHeHa12.»MB 
fl^Wan*. ynMPaero. •Mm-. 6aw»«H-Beeaopo8.CAeA088T«i k Ko.npH 
Z, 1"Ytp«hm»« noaapxHoeu »icMMpa6«WAa«ei««twiMWW^ 

Pa6oW *hxu>«. nep.H«OHi..HB Ooaae. p» BoapaetooT o A »a paaa. mo r«pai.wpyaT 
npoMMyw H.AoaroaeMHyio mwwHAPiweexyio 25 no«KO«npwumwiuiacnip«.. . . 

^U^AP^aaa AM3<»pam8. pac«n.p«- ' <PopMyna Kao6paTeH.ua •. 
act vfiMOseTca mbctwo eaoeA ohbuihbA no- 

*pxHOcn* a UNJiHHAP"KA6TKy. B-paaynbTaiO rwpw«BHi^W|iA6p».pyKW.«ao- 
HB A-aJpa'-e aoZttioi npa-oytoiibHW. 30»xa am paeumpon-a io*p«poBaHHoro wa- 

bmctwm mam anBAKHbt (a B8 bmchmocto otxtb** wpa. a oDcbahoA xono«He. .uwaxwa. 

«bhh iwhmh«» ceaopoa). eooTaeitrayio- • MMye-nyaHCOH c npoAonbHtmn npo«wbHW- 

i«-cnopHO» noeapxHOCiH oenoaam.. m «bhb.«bmh. xopnyc c P"* ^™ « 

uiAoro cenopa. Bbamimhb wAancertA mbm ta-oynaomaiomeAea rpyGwoA AnaO- 

t*«TOpB«ons6«ete«aaaBi«eiiMoc~OTToauuf'35 pamoa m bhabiuxkwmi ewrapswi, tryncKsa- 

weiSw oOcBAHoAipyew. MMMAimar i-m» a «MHMnm^"*2l! 

CVTCTBMR nnSCIWpa* ' BOIMOKHOCTb* B38BM0A8ACTBMB . Oonbiuan 

Ha>r.3i.am)«8aaMgnpaAMkHB6cay- erynflH*oci»^pamo«.OTfli^«>«BiiCB 
tat QuaawmeHiia cexropOB noA MarpyjwA: ' Ten.<m>. c u<uinoyiMma«>oi »<K>eomneeTW 
npw pacuiKpBHMHB.TpyOflCMMMHMaflbHOATOfl* 40 pa6otwroiioa«<iaw8Tya8»i«eHM«paAi<a«a- 
u«Hr«cteHKHtew.3)HaTpy6BC«8«ei.HanbT NoroyeHi.M«.H8 eanopa m yaeniwwioi cpota 

yetynn .otopmb opt. btom o6nef aer aw*- • ciyneH^u«« a nonepaMHW wbhi«. a iop- 
pstMa no nepHHrtpy onopHOA noaepxHocpi nye tweeT eryneHwrua a nonepwMOMcrw- 
whom^. ce-ropa^a npia^^aoT 3-3.5 k». 45 nonabwwcHM, cero£.«P«~ 

aaaopsa a o«ne mbwaj ea«Topo«4 h wpnyeoH ao»hw »po«wiwiwx ibhbbox xoMyta^yaH- 
, ne«iiw«a«tcanpi«>«Ma6Mcipo(OP8Jpyu)'eHiw eoH»MBMemei«. 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring ieaJctightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing— patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body I with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmefcy planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch arc inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how for 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a tree fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit 

The total radial force exerted, by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force.on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical nun are aligned. 
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Russian original for figure] . [see Russian original for figure] 



Fig- 1 



Fig. 2 
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Fig. 3 



[see Russian original for figure] 
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